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EDITORIAL 


February 16 





Your editor vowed to himself 
some months ago that he would not 
in the future discuss on this page 
the matter of the formation of a 
nationwide quality control society. 
That vow is broken in this editor- 
ial beccuse of a most encouraging 
new development which should 
come to the attention of each sub- 
scriber without delay. Arrange- 
ments for a new nation-wide or- 
ganization have recently been com- 
pleted and are now ready for gen- 
eral announcement. February 16 
representatives of all of the organ- 
ized local societies and recognized 
industrial quality control leaders 
will meet in New York to launch the 
new Society. The meeting will be 
called to order at 9:00 a.m. at the 
Edison Electric Institute. For the first 
time | am able to say to you that 
every subscriber to this magazine is 
more than welcome to attend the 
meeting. Immediately it must be 
stated that, if 1,000 of you attend, 
the meeting accommodations will 
be hopelessly inadequate, but all 
who reside in the New York area or 
may be visiting there on February 
16 will be welcome. 


A constitution has been drafted 
and it is the intention of all con- 
cerned that this constitution, in its 
present form or properly amended, 
shall be adopted at the meeting. 
The delegates will then proceed 
with the election of the officers pro- 
vided for in the constitution. These 
are, President, Vice-President, Sec- 
retary, and Treasurer. The Execu- 
tive Board will be composed of a 
representative of each local-quality 
control society which is a member 
of the nationwide organization. 
The affairs of the organization will 
be in the hands of the officers and 
the Executive Board. 

The constitution provides for vot- 
ing on the basis of the number of 
members in good standing in each 
local member society. This plan 
will be employed in the February 
16 meeting in order to insure an 
orderly balloting procedure and to 
facilitate the transaction of the 
business at hand. 

The constitution also provides fo; 
the appointment by the President 
and the Executive Board of an 
Editorial Board which will be re- 
sponsible for the publication of a 


journal to be supplied to all mem- 
bers of the Society. Present plans 
cali for INDUSTRIAL QUALITY CON- 
TROL to become the publication of 
the new Society. The Federated 
Societies (Detroit, Rochester, Syra- 
cuse, and Buffalo) have approved 
this transfer on the following con- 
ditions: (1) that the organization 
is established as planned on Febru- 
ary 16; (2) that all unfulfilled sub- 
scription obligations be assumed by 
the new Society and that copies 
of issues of the magazine be sup- 
plied to you until the end of your 
present subscription; (3) that all 
assets and liabilities of the maga- 
zine shall be taken over by the 
new Society. 


This means that the magazine 
will have a larger circulation and 
correspondingly a greater income 
than at present. With more margin 
on which to work, the Editorial 
Board will be able to put into ef- 
fect enlargement and improve- 
ments which have been mere pious 
hopes up to this point. 

Actually this is a preliminary 
report. | have every confidence 
that the February 16 meeting will 
bring forth a new Society which is 
fully representative of the quality 
control work which is being done 
in the United States and in Canada. 
However, should these plans fail to 
materialize as expected, iNDUS- 
TRIAL QUALITY CONTROL is pre- 
pared to go forward along the lines 
followed during the first year and 
one half of its existence. A full 
report of the proceedings of the 
February 16 meeting will be pre- 
sented in the March issue of the 
magazine. 

TREND 


Shortly after the end of the war 
it became apparent that many of 
the quality control installations in- 
augurated during the wor would 
not survive the reconversion phase. 
At one point the thinking of man- 
agement seemed to be concentrated 
on recreating pre-war conditions of 
manufacture. Recently concrete 
evidence is at hand to show that 
the trend of management thinking 
has been reversed. As plant after 
plant has reached the production 
stage on post-war products, the old 
story of assembly rejection, failure 
to function, and inability to meet 


customers’ tests has reappeared. 
But this time management has 
stepped in to put the wartime 


trouble shooter back on the job. 
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The Effect Of A Number Of Variables 
On A Quality Characteristic 


CASPER GOFFMAN 


WESTINGHOUSE ELECTRIC CORPORATION, EAST PITTSBURGH, PA. 


The manufacturing engineer is 
constantly confronted with situa 
tions where a process is affected by 
a number of variable factors. It is 
his desire, in such cases, to know 
how great the effect of each vari- 
able can be if its variability is over 
the entire range which can be ex- 
pected in normal production. For 
purposes of proper orientation, we 
mention a few examples. In a 
foundry, the hardness of castings 
may be influenced by the carbon 
and silicon content, pouring temper- 
ature, blast velocity and numerous 
other factors. In the manufacture 
of lightning arrester blocks, the 
volt-ampere characteristics are af- 
fected by molding pressure, baking 
temperature, time of aging, etc. In 
applying insulation to copper wire, 
important variables affecting the 
insulation characteristics are bok- 
ing temperature, baking time, and 
viscosity of applied enamel In 
preparing material for molding 
plastic parts, the rolling temper 
ature, rolling time, and percentages 
of ingredients of the mixture all in 
fluence the physical characteristics 
of the material. 
are but an indication of the wide 
variety of manufactured items to 


These examples 


which the type of analysis we shall 
discuss can be applied Indeed, 
practically any manufacturing 
process may be used as an ex 


ample. 


The usual approach to this sort 
of problem by the engineer may be 
designated as the method of isolat 
ing factors. If there are several 
factors 
quality characteristic 
sideration, attention is focused on 
each one separately by holding all 
others as constant as possible while 
varying the factor being studied 
over the desired range The re 
sults are then plotted with the vari 
abscissa and the 
stic as ordinate, 
which is a best 


which can influence the 


under con 


able factor a: 
quality character 
and a curve drawn 
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fit to the data in some sense. This 
method is commendable, and if 
diligently pursued will give the de 
sired information. 


However, this method has sev- 
eral drawbacks. Indeed, it gener 
ally happens that the effect of the 
isolated factor varies with the 
choice of the constant values at 
which the other factors are held 
For example, the detergency of a 
certain washing agent is affected 
more strongly by concentration at 
low temperatures than at higher 
temperatures. Hence, in using the 
method of isolating factors, in or 
der to get a true picture of the ef 
fect of the isolated factor, a family 
of curves must generally be ob- 
tained for various possible values 
of the constant factors. This leads 
to problems of interpretation of 
data. 


Especially in a large organiza 
tion, it is desirable to have a sys 


tematic plan for collecting and 
analyzing data of this type. The 
method we present has appealed to 


simplicity, 
ease of calculation, and the fact 
that it gives the kind of information 
the engineer wishes to have Es 


Our engineers for its 


sentially, it gives the average ef 
fect of each factor on the quality 
characteristic, where the other fac 
tors considered vary over a pre 
determined range 


We illustrate the procedure by 
data obtained for the detergency 
washing characteristics) of a cer 
tain detergent (soap) We wish to 
study the effect of washing time, 
washing temperature, and concen 
tration of washing agents on de 
tergency The detergency at a 
given time, temperature, and con 
centration is determined by mean: 


before and 


washing of a standard soil sample 


of reflectance after 


In the experiment, washing times 
of 5, 10, and 15 minutes; temper 


atures of 100 F 120 F.. and 


140 F.; and concentrations of 
10%, .20%, .30%, and .40' 
used. Samples were washed at 
every possible combination of the 
above 
concentrations 
that the times, 
concentrations 
spaced; the difference between suc 
cessive times being 5 minutes, the 
difference successive 
temperatures 20 F., and the dif 
ference between successive concen 
trations .10%. The method given 
here applies only when values used 
for the variable factors are equally 
spaced. Otherwise the calculation 
becomes cumbersome Generally 
it is easy to meet this condition in 


were 


times, temperatures and 
It should be noted 
temperatures and 


used are equally 


between 


practice. 


The numbers appearing in Table 
| represent the detergency at the 
given times, temperatures, and cor 
centrations For example, at 10 
minutes, 140 F., and .30% cor 


centration, the detergency is 98 


As a first step we calculate the 
average of the 36 observations of 
detergency appearing in Table |. |: 
this case, the average is 72 


obtain Table Il 


We then 


Briefly, the numbers in Table iti 


are deviations fron the averaat 


For example, the average time for 


all observations s 10 minutes 
Hence, 5 minutes in Table | be 
comes 5 10 5 minutes ir 
Table Il The average concentra 
tion for all observations is .25 

Hence, .10 in Table | become: 
10 25 15 Table Il 
and 30% in Table | become 
30 25 05 n Table Il. The 


average detergency is 72 Hence 
37 in Table | becomes 37 72 
35 in Table Il and 115 in Table 


£ 


becomes 115 72 4: 


WwW 
oo 





TABLE | tion, respectively. Using these co- 
Detergency of Detergent A at Various efficients we obtain the regression 
Times, Temperatures, Concentrations equation: 
Time (t) D’ 1.45 t 111T+ 112¢ 

5 min. 10 min. 15 min. where D’, t, T and ¢ are respective- 
Temp. (T Conc. (c) Detergency (D) ly the detergency, time, temper- 
100 ~*F 10% 37 39 43 ature, and concentration. This 
20% 42 45 47 equation is the best fit to the data 

30% 46 53 55 of Table Il. 
40% 48 56 63 It is generally desirable to test 
120 | 10% 53 61 68 whether a coefficient of partial re- 
20° 62 74 79 gression is significant. By this we 
30% 79 84 92 mean — could the value obtained 
40% 84 96 104 be due to chance while the true 
140° F 10% 59 68 7\ value is 0? In particular, how like- 
20% 74 82 89 ly is it that detergency does not 
30% 88 98 115 depend upon time at all and the 
40% 102 123 122 results we obtained are just due to 
the fact that we only have taken a 

. small number of observations. 
TABLE Il 


For the interested reader, we 
now give a technique for answer- 
ing this question. In Table Ill, 
Column 1 gives the observed deter- 
Time gencies D, and Column 2 the cor- 


Deviations of the Detergency Values from their Average, with Time, Tem- 
perature, and Concentration Variables Expressed as Variations from their 
Respective Midvalues 





5 0 5 responding detergencies D’ calcu- 
Temp Conc Detergency lated from the regression equation. 
20 15 35 33 29 For example, for t —5,T —20, 
05 30 27 25 and c —.15, Table Il shows D 
05 26 19 -17 -35. From the regression equa- 
15 24 16 - 9 tion, 
0 15 19 " 4 D’ 1.45(—5) 1.11(—20) 4 
05 10 ee. + 7 112(—.15) = 46.25. 
Pr i a — We shall disregard the figures to 
20 15 13 4 ty the right of the decimal point. 
05 . 9 L10 L117 TABLE lil 
05 16 + 26 + 43 7 7. as? a 
15 30 51 | 50 0 5 i § 25 
24 13 I 121 
24 5 
13 ] 9 
We now use Table Il to calculate 12 observations. Hence, the answer 3 9 * 
the effect of each of the three vari is 13 2 11 121 
ables time, temperature and con 12 x (—5) 12x (O0")+ 12x (4 5)* . R 4 a 
centration on detergency. Con 300 0 +- 300 600. . : . 
sider first the effect of time The 28 I 
calculation may be made in three 3. Divide the answer in 1. by the 7 ~ 
steps answer in 2. In this case, 870-600 6 36 
1.45. The figure 1.45 is a - zs 
1. Multiply each detergency measure of the effect of time varia- 49 
value by the agsociated time value tion on detergency variation. A , “9 
The associated time value for every change of 1 minute in washing time r = + a 
detergency value in the first column produces a change of 1.45 units in 29 32 3 9 
is 5 The associated time value detergency. + 7. H = 
for every detergency value in the By a simiar calculation with re- 3 : . . 
second column is 0. The associated spect to temperature and concen- ; 5 = 
time value for every detergency tration, we find that changes of 24 s 64 
value in the third column is +5 ] F. in temperature and 1% in + 7 4 
Add the products obtained alge soap concentration result respec- - - 1 sa 
braically. The answer is 870. tively in changes of 1.11 units and » (D-D’)2=— 1903 


2. Take the sum of squares of 
the associated time values. For 
12 of the observations the associat 
ed time value is —5; the associated 
time value is 0 for 12 other obser 


vations and -+ 5 for the remaining 


112 units in detergency. 


These three numbers are the es- 
sence of the data. In _ statistics, 
they are called the coefficients of 
partial regression with respect to 
time, temperature, and concentra- 


The figure in the third column of 
Table Ill is the difference between 
the figures in the first and second 
columns. The figure in the fourth 
column is the square of the figure 
in the third column. The number 
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S (D-D’)* is the sum of the entries 
in the fourth column. 
S(D-D’)- 1903. 

To decide whether the coefficient 
of partial regression with respect 
to time, for example, is significant 
we calculate the statistic t defined 
as follows: 


In this case, 








t = =é 
/ 1 £(D-D)? 
Vy n-a =I 
where Tt 1.45 is the coefficient 


of partial regression with respect to 
time, Ve 600 is the sum of 
squares of associated time values, 
n 36 is the number of observa- 
tions on D, and k is the number of 
independent variables (in this case, 
time, temperature and concentra- 
tion). The number n - k - 1 32 
is known as the number of degrees 
of freedom. Substituting these 


values in the formula for t, we 

have: 

t= Lt 4.61 
600 ~ 32 


For general purposes, if t exceeds 
the value for the .01 probability 
level, the difference is considered 
to be significant. Referring to 
Table IV, we see that the .01 prob- 
ability level with 32 degrees of 
freedom is attached to t 2.73. 
Since the value of t obtained ex- 
ceeds this, the coefficient of partial 
regression is significant. 

We treat the question of signif- 
icance of the coefficients of par- 
tial regression with respect to 
temperature and concentration 
similarly. For temperature, 
V, —12(—20)* + 12 (20) 


Hence: 


9600 


14.10 with 32 degrees of free- 
dom 
For concentration, 


Ve=9 (—.15)- + 9 (—.05)- 9 
(-+.05)- + 9(+.15)- =—.45 
Hence: 
a 
| <x (p-pD)* 
Ve n-4a-]) 


9.74 with 32 degrees of freedom 
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Thus, the effect of all three fac- 
tors on detergency is significant 
since t exceeds 2.73 in each case. 


We have shown that the effect of 
time on detergency is significant 
and that the most likely value of 
the partial coefficient of regression 
is 1.45 units per minute. We can- 
not say, of course, that this is ex- 
actly the true effect of time on de- 
tergency. However, we shall use 
Table IV to obtain limits within 
which the true effect is likely to be. 
With 32 degrees of freedom and a 
probability level of .01, Table IV 
gives a value of t=2.73. We re- 
verse the formula for calculating t, 
and calculate the numerator A with 











one a — = 275 
|:  (D-D) 
Ve n-s- 
ee A —= = 2 73 
| “32 
A 86 


The desired limits are 1.45 A. 
These are 2.31 and .59. Hence, we 
say that the effect of time on de- 
tergency is somewhere between .59 
units per minute and 2.31 units per 
minute. In probability language, if 


1.45 from our data would be .01; 
and if the true regression coeffici- 
ent were 2.31, the chance of get- 
ting a regression coefficient as low 
as 1.45 would be .01. Hence we 
say that the regression coefficient 
is very likely to be somewhere be- 
tween .59 and 2.31. If these limits 
are sufficiently close together for 
the engineer's purpose, he has all 
the information he could want 
Otherwise, he must perform addi- 
tional tests. 

In a similar way, we obtain lim 
its for the coefficients of partial re 
gression of detergency with respect 
to temperature and concentration 
For temperature, 


7 on oe 

J 60 3 

A == .22 1.11—-A—.89 
1.117-+A—1.33 


Hence, the coefficient of partial re 
gression is very likely to be between 


.89 and 1.33. For concentration, 
—— 2.73 
| 2 C+) 
45° 32 


A=31,112—A—81, 1I2+A 143 
Hence, the coefficient of partial re 


the true partial regression coeffici- gression is very likely to be be 
ent were .59, the chance of getting tween 81 and 143. 
a regression coefficient as high as (Continued on Page 10) 
TABLE IV 
Probability of a Deviation Greater than t 
Degrees 
of 
Freedom .0) 05 .10 .20 40 60 80 
] 63.66 12.71 6.31 3.08 1.38 73 33 
2 9.93 4.30 2.92 1.89 1.06 62 29 
3 5.84 3.18 2.35 1.64 98 58 28 
4 4.60 2.78 2.13 1.53 94 57 27 
5 4.03 2.57 2.02 1.48 92 56 27 
6 3.71 2.45 1.94 1.44 91 55 27 
7 3.50 2.37 1.90 1.42 90 55 26 
8 3.36 2.0% 1.86 1.40 89 a2 26 
9 3.25 2.26 1.83 1.38 88 54 26 
10 3.17 2.23 1.81 1.37 88 54 26 
12 3.06 2.18 1.78 1.36 87 5 26 
14 2.98 y 1.76 1.35 .87 54 26 
16 2.92 2.12 1.75 1.34 .87 54 2¢ 
18 2.88 2.10 1.73 1.33 86 53 26 
2 2.85 2.09 1.73 1.33 86 53 26 
22 2.82 2.07 1.72 1.32 86 53 26 
24 2.80 2.06 1.71 1.32 86 53 26 
26 2.78 2.06 1.71 1.32 86 53 26 
28 2.76 2.05 1.70 1.31 86 53 26 
30 2.75 2.04 1.70 1.31 .85 53 2¢ 
35 2.69 2.01 1.69 1.30 .85 53 25 
40 2.65 1.99 1.68 1.29 85 53 25 
45 2.62 1.98 1.67 1.29 84 52 25 
50 2.60 1.97 1.66 1.28 84 52 25 
is) 2.58 1.96 1.65 1.28 84 52 25 








Statistical Quality Control 
What It Is and What It Does 


WILLIAM B. RICE 


PLOMB TOOL CO., LOS ANGELES, CALIFORNIA 


The word “control”, when used 
in business, implies a procedure by 
which Management can accumulate 
and interpret the facts necessary for 
determining whether or not bus- 
iness activities are proceeding ac- 
cording to plan. Particularly, con- 
trol means a method for determin- 
ing when the activities of business 
are deviating more than they 
should from the course laid down 
by Management. In this sense, for 
instance, production control pro- 
vides the tool whereby Manage- 
ment can plan deliveries in ad- 
vance. It sets up a procedure where- 
by Management need not be con- 
cerned as long as production is 
moving along smoothly; but if there 
is any significant desired results, it 
is automatically called to Manage- 
ment’s attention in order that steps 
can be taken for its correction. Sales 
control, likewise, calls for a means 
by which sales can be measured 
against pre-determined manage- 
ment-set standards. Quality con- 
trol, by analogy, is a method of 
measuring the quality of a factory’s 
output against management-set 
standards that are determined by a 
consideration of all the factors—the 
requirements of the Sales Depart- 
ment, the capabilities of the pro- 
cesses, the skill of the workmen, the 
availability of raw materials, and 
the engineering design—that will 
produce a maximum profit for the 
business organization as a whole. 


The word “quality” usually im- 
plies a high level of perfection in 
the finished product. A “quality 
line” means, in the ordinary sense, 
a product that has superior con- 
sumer appeal. This is not the sense 
in which the word quality is used 
here. “Quality” does not imply any 
particular degree of desirability; it 
is simply a name attached to a 


(1) This articlh * an excerpt from the in 
troduction to the author's forthcoming 
book, Centrol Charts in Fact«:y Man- 
agement to be published by John Wiley 
& Sons, New York 


characteristic or combination of 
characteristics of a manufactured 
product. When the characteristics 
are compared with a standard — a 
standard set by Management for 
the purpose of obtaining a maxi- 
mum profit—the quality can be said 
to be good if it meets the standard, 
to be poor if it is either better or 
worse than the standard. As an il- 
lustration of this definition, consider 
the problem that faced a manvu- 
facturer of a certain small hard rub- 
ber product. This particular rub- 
ber item was made by the millions 
every month, and was used for a 
purpose that allowed dimensions 
and surface defects a wide range 
of variation, but called for a speci- 
fied hardness. The manufacturer 
had two alternatives. He could use 
scrap raw material, allowing a 
large percentage of the parts to 
fail, and could sell the product at 
half price; or he could use new 
rubber, guaranteeing almost per- 
fect performance as to hardness, 
and could sell the product at full 
price. His profit margin in each 
case was the same. in the first 
case, according to the accepted 
meaning of the word quality, the 
product would be poor; in the sec- 
ond case it would be good. How- 
ever, according to the meaning of 
the word as it is used here, both 
qualities would be good, because 
both would meet the profit stand- 
ard set by Management. Which of 
the two manufacturing methods to 
follow would have to be deter- 
mined by Management on the basis 
of saleability. That is, would it be 
more economical for purchasers of 
the product to buy the cheaper 
products and use more of them, or 
to buy the more expensive parts 
and use fewer of them? If, in the 


first case, a standard of 25% de- 
fective were allowed, and the price 
were 50¢ per thousand, it might 
pay the purchaser to buy the 25% 
defective material rather than a 
practically perfect product that cost 
$1.00 per thousand. It is problems 
such as these that make it necessary 
to define the word quality in a con 
crete and definite sense as a com- 
parison of objective characteristics 
of the product with management- 
set standards for those characteris- 
tics. With this meaning, the words 
acceptable quality apply to a pro- 
duct whose objective, measurable 
characteristics conform to the stand- 
ard. If the product is either super- 
ior or inferior to the standard, it is 
unacceptable because in the one 
case it would probably be too ex- 
pensive to produce, and in the other 
case it would not meet the pur- 
chasers’ requirements. 

Quality control in the broad 
sense requires the coordination of 
consumer research, product re- 
search, and production research, 
with special emphasis on cest, di- 
rected towards meeting the stan- 
dards set by Management. In the 
operation of quality control three 
distinct steps are involved. First, 
accurate, correct and adequate 
facts should be gathered, and these 
facts should then be properly an- 
alyzed and interpreted. Second, 
from these facts and the conclusions 
drawn from them, Management 
should set the standard of quality 
for the outgoing product. Third, 
control procedure should be set up 
in order to assure management that 
the operations of the business are 
being conducted at the desired 
level, and that any significant devi- 
ation therefrom is corrected 
promptly. Statistical quality control 
is a method of applying statistical 
techniques to the collection and 
analyzing of inspection and other 
data in order to achieve and main- 
tain maximum economy in manu- 
facturing processes. 
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Statistical Techniques 


This concept of statistical quality 
control includes several significant 
ideas. First of all, it uses statistical 
techniques. Statistics is the science 
of collecting, measuring, analyzing, 
and interpreting quantitative 
facts. As applied to the quality 
characteristics of a manufactured 
product it makes possible t 1e estab- 
lishment of sound norms or stand- 
ards, and enables Management to 
differentiate clearly between devi- 
ations which (a) should be expected 
by chance in the operation, or (b) 
are too large to occur by chance 
alone. For instance, a salesman 
sells $5,500 worth of goods last 
month but only $3,500 this month; 
should he be complimented on last 
month's record, should he be dis- 
charged because of this month's 
record, or should nothing be said? 
From the two months’ data given, 
it would be impossible to tell. .If 
records of the salesman’s monthly 
sales for several years back were 
available, it would be possible by 
statistical techniques to show 
whether or not this month’s sales 
were smaller than should normally 
be expected, in view of the vari- 
ation in his previous record. Sim- 
ilarly, when a machine produces a 
part that is too large or too small, 
according to specifications or other 
standards, it is possible, from an 
engineering study and statistical 
analysis of the operation, to de 
termine whether or not that piece 
was one which the machine could 
normally be expected to produce 
Or suppose that a workman pro- 
duces 5% bad work today against 
only 1% yesterday; it may be diffi 
cult to tell whether or not he should 
be reprimanded. If, for instance, 
during any month his record varies 
from 0% to 9% bad work, common 
sense alone would indicate that he 
should not be blamed for a 5% day 
By drawing definite limits between 
what variation can be expected and 
what is unexpected, and by com- 
paring these limits with the vari 
ations that are determined to be 
economical by Management, statis- 
tical techniques enable Manage- 
ment to take action in the right 
direction when troubles are found 
to exist. The control chart, which 
is the subject of this book, is one 
of the simplest, most practical, least 
expensive and most reliable tech- 
niques ever devised for helping 
Management tc keep economic 
control of its processes. 
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Analysis of Facts 


Statistical quality control requires 
the analysis of facts. In most man- 
ufacturing plants the collection of 
quantitative data about the product 
is a function of the inspection de- 
partment. Statistical quality con- 
trol should, therefore, start with in- 
spection, for the purpose of, mak- 
ing sure that the facts collected are 
adequate and correct. In this re- 
spect there are two phases of the 
statistical quality control function 
Firstly, the routine accumulation of 
inspection records should be so or- 
ganized that the necessary facts can 
be analyzed quickly and easily. 
This may involve such changes in 
the inspection department as an 
evaluation of the various inspetcors’ 
abilities, the installation of samp- 
ling plans, the setting up of process 
inspection procedures, and the 
checking of the inspection depart- 
ment’s work in order to ascertain 
whether or not inspection is provid- 
ing data with the required accuracy 
and reliability. Secondly, statistic 
al quality control often requires 
special inspections to be undertaken 
in special ways in the course of 
special studies of factory oper 
ations. This is a particularly im- 
portant function of quality control, 
because it is similar to experimental 
work in which the design of the ex- 
periment, that is, the way in which 
the data are collected, can be made 
most efficient by the application 
of modern statistical techniques to 
the planning of the experiment. In 
both routine and special phases of 
inspection, the purpose is primarily 
to deduce the nature of a given 
process from measurements and 
observations made on the product 
of that process In other words, 
the character of the man is judged 
by his appearance. This is, in fact, 
one of the best ways in which the 
characteristics of a process can be 
judged. As an illustration, a cer 
tain soap manufacturer had his 
chemists devise a new formula with 
a supposedly special skin-protect 
ing quality. He tested the first cakes 
of soap produced by the new form 
ula and found that they actually 
did possess the properties desired 
But if he had not tested the soap 
he would not have known with cer 
tainty whether the soap did have 
the characteristics he wanted. As 
another illustration, an open end 
wrench was designed with certain 
specifications, among them the re 


quirement that the sides of the jaws 
should be parallel. It was specified 
that the openings could be either 
broached or milled. Neither of 
these processes, however, produced 
openings with parallel jaws. The 
broaching operation caused a toe- 
in at the points, and the milling 
operation caused a toe-out at the 
points. After considering the use 
for which the wrenches were de 
signed, Management came to the 
conclusion that neither the toe-in 
nor the toe-out was large enough 
to affect the usefulness of the tools; 
therefore, both operations were 
permitted. No matter how good 
the designing is, nor how perfect 
the planning, the production has to 
be done by people who are fallible, 
and by machines that are not per- 
fect. It can, therefore, never be 
assumed that the product is all that 
it is desired to be. The only way 
to find out in what respect and how 
much the manufactured product 
deviates from the designed product 
is by investigation of the physical 
characteristics of the product. This 
is the inspection function 


Quality of the Process 


When statistical quality control 
is used in a plant, the first step, as 
pointed out above, is to make sure 
that the data collected are ade 
quate and of the right kind. The 
collection of data is merely a means 
toanend. The next step is to infer 
from the characteristics of the pro- 
duct what the characteristics of the 
process are. Here the real mean 
ing of the word quality as used in 
statistical quality control becomes 
clear. The word quality refers 
much more to the quality of pro 
cesses than it does to the quality 
of products. If a process is cap 
able of meeting the specifications 
set by Management, with the econ 
omy necessary for maintaining ac 
ceptable costs, then the quality of 
the process is good. Av automatic 
screw machine will illustrate this 
point. If the tolerance on a certain 
automatic turning ts plus or minus 
001 inch, and a six spindle auto 
matic can maintain not better than 
plus or minus .002 inches, then the 
process is not satisfactory and the 
quality is not good. In this situ 
ation it may be necessary to change 
the design tolerances, or to use a 
different process lt is often pos 
sible, however, by means of con 
trol charts, to reduce the variabil 
ity in & Six spindie automatic to the 





region of plus or minus .001 inch 
In that case the process will be pro 
ducing what Management desires, 
and the quality of the process will 
be acceptable. On the other hand, 
suppose that the management-set 
tolerances are plus or minus .003 
inch. If the machine can hold plus 
or minus .002 inch, then greater ef- 
ficiency may be achieved by allow- 
ing the tools to run a little longer, 
or by using an older and less ac- 
curate machine. The importance 
of knowing what the operation 
does, what it can do, and what it 
must do, if maximum efficiency is 
to be obtained, is self-evident. The 
techniques of statistical quality con- 
trol are well adapted to solving this 
type of problem, and to giving 
Management the information it 
needs for making sound decisions 
as to the maximum profit potential 
of its business. 


Operating Standards 


When inspection data have been 
analyzed and applied to improving 
and controlling an operation, Man- 
agement is in a position to set its 
standards. Before standards can 
be set, however, the operation must 
have become so stabilized that 
Management can be _ reasonably 
sure that the standard will be main- 
tained. This requires that a state 
of statistical control be established. 
lf control charts have been run on 
an automatic screw machine and 
they show that the machine is cap- 
able of producing a certain part 
within limits of plus or minus .001 
inch; and if the chart shows that 
these limits have been held for 
hours at a time, then Management 
can confidently predict that future 
operations will also maintain these 
limits. Then, Management can 
safely set a standard for that op- 
eration of plus or minus .001 inch, 
with the knowledge that a mini- 
mum of down time will be required 
lf, however, Management does not 
know that the operation can main- 
tain plus or minus .001 inch for a 
long period of time—that is, if fre- 
quently parts are made too large or 
too small, then management can- 
not confidently set a limit of plus or 
minus .001 inch because the main- 
taining of those limits may require 
an excessive amount of down time. 
A state of statistical control can also 
be called a state of “valid predic- 
tability,” in which the future pro- 
duct quality of the operation can 
be predicted with a high degree of 
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confidence from the product al- 
ready produced. 

When a state of statistical con- 
trol has been achieved and Man- 
agement has been able to set ec- 
onomical, valid and reliable stand- 
ards, the procedure for making sure 
that the standards are maintained 
should be set up. This can be done 
through the techniques of statistical 
quality control, with less attention 
by management than would be 
possible if statistical control were 
not achieved. Primarily, the same 
statistical techniques that are used 
to achieve control can also be used 
for maintaining that control. 


Profit Control 


Quality control can perhaps bet- 
ter be called profit control. Econ- 
omy can be gained by improving 
the process, or by improving in- 
spection methods, or by changing 
the design, or by changing the 
user's idea of what he wants. A 
few examples will illustrate the 
type of improvement that can be 
made in each of these ways. 


1. Improving the process. 


A plant that specializes in auto- 
matic screw machine turnings had 
about 100 screw machines, some 
new, some old. It was difficult to 
schedule the work because often 
the machines were unable to hold 
the tolerances required. A great 
deal of blame was laid on the old 
machines, and it was proposed to 
buy new ones in their stead. On 
one particularly difficult job, where 
the specifications called for a tol- 
erance range of .002 inch, inspec- 
tion showed that, in a run of 1000 
pieces, the difference in size be- 
tween the largest and smallest piece 
was .006 inch. This being one of the 
old machines, it had been decided 
to replace it with a new one, when 
statistical quality control was intro- 
duced into the plant. One of the 
first studies undertaken was on this 
particular operation. Control charts 
were kept on the machine over co 
period of about three weeks, at the 
end of which time many minor mol- 
adjustments had been corrected 
and the operating range of the 
machine had been reduced to .002 
inch. The result was so worthwhile 
that the same technique was ap- 
plied to all the other old machines, 
with similar results. It was then 
discovered that the old machines 
were producing work with a smal- 
ler range of size than the new ma 





Studies were then 
conducted on the new machines, 


chines were. 


were 


and similar improvements 


made. On most of the machines 
it was found that the principal 
cause of the excessive variation 


was due to differences between the 
spindles. When these differences 
had been removed most of the 
causes of trouble were eliminated. 
The control chart technique, applied 
in this case, made it unnecessary for 
the company to invest large sums 
of money in new equipment; in 
fact, with their old equipment they 
were doing closer work than most 
of their competitors who had new 
machines. 


The people who work at ma- 
chines are certainly a part of the 
process. Control charts have often 
brought about improvements in the 
quality of work, where hand work 
is the major factor. In a certain 
plant there were about 30 men 
working in the Polish Department. 
Two of these men, Mr. A and Mr. 
B, vied with each other week after 
week for the worst quality record. 
When statistical quality control pro- 
cedures were applied in the Polish 
Department, the daily records of 
inspection were plotted on control 
charts, one chart for each workman. 
Mr. A and Mr. B both averaged 
about 9% defective work. After 
sufficient time had elapsed for the 
charts to tell the story, the depart- 
ment head called these two men 
into his office to show them the 
charts. After this discussion, Mr. 
A showed an improvement over- 
night from an average of 9% bad 
work down to 2%; Mr. B showed 
practically no improvement. Shortly 
thereafter both men were working 
side by side for two days on the 
same job. Mr. A averaged about 
214,% bad work, Mr. B about 12%. 
The latter, who had a violent 
temper, flew into a rage when ac- 
cused of not doing good work 
He insisted that his work was just 
as good as Mr. A’s. When Mr. B 
was taken out to the polish wheel 
and asked whether a certain piece 
was up to standard, he said it was. 
The department head insisted that 
any good polisher would know that 
it was not up to standard. When 
the argument was over, Mr. B was 
advised to go to an oculist. There 
he discovered that his eyesight was 
poor, and that the reason he was 
doing bad work was that he could 
not tell the good work from the 
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bad. A pair of glasses solved his 
problem and enabled him to keep 
pace with his competitor, Mr. A. 


2. Improving inspection. 


In almost every plant statistical 
quality control can bring improve- 
ments and economies in inspection 
that could not be achieved in any 
other way. Often products are in- 
spected one-hundred per cent that 
need only to be sampled; some- 
times sampling is done on charac- 
teristics that should be one-hundred 
per cent inspected. Sometimes the 
qualities that need real inspection 
are not even realized. A case of 
this sort arose in the assembly of 
a ball and spring into a hole that 
was drilled in a metal bar. The 
assembly process consisted of drop- 
ping the spring into the hole and of 
crimping the ball in on top of it. 
Trouble was being encountered be- 
cause often the ball heights would 
run from 25% to 50% higher than 
the tolerances allowed. A detailed 
and lengthy statistical analysis of 
the product was undertaken, in- 
cluding a study of the variability in 
the crimping process and correla- 
tion analysis of the height of the 
balls with the depth and diameter 
of the holes into which they were 
crimped. As a result of this inves- 
tigation it was discovered that the 
diameter of the hole was the con- 
trolling factor in the variability of 
ball height; the larger the hole, the 
higher the ball; the smaller the 
hole, the lower the ball. As a re- 
sult of this finding, and in order to 
control the diameter of the holes as 
economically as possible, a scien- 
tific process sampling procedure 
was set up by which the operator 
could be sure that the holes were 
maintained to tolerances with a 
minimum of time spent in gauging. 
Thereafter, practically no high balls 
appeared in the finished product. 


In another case, a problem arose 
in connection with the straighten- 
ing of metal bars. These bars were 
made in various sizes, some very 
large and some very small. It 
was general practice to straighten 
the large ones after annealing, 
when they were soft, and then to 
one-hundred per cent inspect them 
after heat treatment and other 
operations, in order to pick out 
those that had been made crooked 
subsequent to annealing. With the 
small bars, however, it was general 
practice to send them straight 
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through to heat treatment and final 
inspection and to straighten only 
those that were too crooked to 
meet the standard; these had to be 
straightened hard, which was a 
much more difficult and costly pro- 
cess. A high percentage of crooked 
bars had been found at final in- 
spection for many months. The 
problem arose, when should the 
bars be straightened soft, and when 
hard? A study was made, for 
each size of bar, of the unit cost of 
straightening when soft and 
straightening when hard. A sim- 
ple straightness gauge was also de- 
signed. With the cost data at hand, 
and with the new gauge which 
provided an objective, quantitative 
measure of straightness, it was pos- 
sible to determine for each size of 
bar what percentage could most 
economically be allowed to pass 
on to final inspection without be- 
ing straightened when soft. In 
order to make sure that the 
straighteners did not undertake to 
straighten when it was not neces- 
sary, and to prevent them from 
passing lots that did need 
straightening, a sample inspection 
was made on every lot just prior 


to the straightening operation. 
When the sample _ inspection 
showed that the percentage of 


crooked pieces was larger than the 
economical percentage allowed, 
that lot was sent in to the straight- 
eners to be straightened when 
soft; otherwise, the lot was passed 
on to final inspection, and the 
crooked pieces were rejected there 
and sent back for straightening. 
During this study, control charts 
were kept on each of the straight- 
eners and on the straightening 
press. Among other things, it was 
discovered that the press needed o 
complete overhaul; and that one of 
the straighteners — the one who 
had been employed longest — was 
doing an inferior grade of work. 
When these faults were corrected, 
the cost of straightening was re- 
duced by almost fifty per cent. 


3. Improving the design. 


It is often difficult to decrease the 
variability or “scatter” in a manu- 
facturing process. The newly em- 
ployed manager of an aircraft 
parts plant realized the truth of this 
statement shortly after he had as- 
sumed his new responsibilities. He 
discovered that far too large a pro- 
portion of production cost was be- 
ing charged to reworking and re- 





pairing parts that had failed to 


pass inspection. A statistical in- 
vestigation revealed process varia- 
tions up to five times the tolerance 
ranges specified on the blue prints. 
An investigation of engineering 
designs naturally followed these 
findings. In the case of a shaft and 
bearing assembly, the shaft had an 
engineering tolerance range of 
.0005 inch, and the bearing a toler 
ance range of .0008 inch. Analy 
sis of the manufacturing process 
showed that so far as production 
was concerned, the reverse situa 
tion was true: the operating toler 
ance range on the shaft was .0007 
inch and on the bearing .0004 inch 
Because the design and production 
tolerances did not agree, rework 
costs had been excessive. Since 
in this case it was easier to change 
the blue-prints than to change the 
process, the specifications were 
simply reversed. No harm was 
done to the assembly — minimum 
and maximum clearances between 
shaft and bearing were still the 
same — practically all rework on 
account of the shaft failing to 
gauge was eliminated. The table 
below illustrates how this problem 
was solved to the benefit of all 
concerned. 


Before Correction 


Engineering Operating 


Tol. Range Tol. Range 
Shaft .0005” .0007” 
Bearing .0008” .0004” 
After Correction 
Shaft .0008” .0007” 
Bearing .0005” .0004” 


Before the correction was made 
the shaft-manufacturing process 
had overflowed its specifications by 
.0002 inch, while the bearing pro- 
cess had too much by .0004 inch 
After correction both were inside 
their tolerances. 


It is sometimes possible to open 
up engineering tolerances with 
benefit to all and harm to none. 
One instance of this sort occurred 
in connection with the assembly of 
a metal bar into a block. The 
square hole in the block was hot 
punched, but the square that fitted 
the hole on the end of the bar was 
upset. The tolerance on both op- 
erations was plus or minus .002 
inch. The inspection performed at 
the upsetting process resulted in 
frequent stoppages of the job be- 
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cause of parts failing té6 gauge 
These stoppages became so fre- 
quent as seriously to hinder the 
work of that department. A com- 
parative analysis of the inspection 
records at the upsetting and as- 
sembly operations revealed that no 
failures in assembly were dis- 
covered. The discrepancy in these 
two inspection records indicated 
that, in all probability, the specifi- 
cations on the upset end were too 
tight. A statistical analysis of the 
hot punched holes and of the upset 
squares showed that, if the square 
were upset to an average .005 
inch smaller than the average size 
of the hole, the assembly could be 
made with complete satisfaction, 
while allowing a tolerance range 
on the upsetting operation of .008 
of an inch. The Engineering De- 
partment, upon being shown 
these findings, agreed to an experi- 
mental relaxation of the upsetting 
tolerance range from .004 to .008 
of an inch. After a week's trial 
had shown no defective assemblies, 
the Engineering Department agreed 
to make the new upsetting toler- 
ances permanent 


4. Changing the user's idea 


An excellent illustration of this 
type of improvement is given by 
Sir Charles Darwin, Director of the 
British National Physical Labora- 
tory. Ina paper he pres +nted to a 
joint meeting of the Institution of 
Physical, Mechanical, and Electrical 
engineers, and published in Na- 
ture on May 23, 1942, he gives an 
example taken from the manufac 
ture of time fuses for anti-aircraft 
guns. He says, “Suppose that the 
lethal area of a bursting shell is 
such that, if it explodes within a 
tenth of a second of the set time, it 
will make a kill The gunner, 
therefore, demands of the manuvu- 
facturer that he make a fuse with 
an accuracy of one-tenth of a sec- 
ond. The manufacturer works out 
his method, but finds, whereas it is 
easy to get a fuse accurate to one- 
fifth of a second, he will have a lot 
of trouble to get one with an accur- 
acy of one-tenth; and indeed, he es- 
timates that for the same effort and 
cost he could not hope to get more 
than a quarter ds many fuses with 
an accuracy of one-tenth of a sec- 

nd as he could fuses with an ac- 
curacy of a quarter of a second 
half his shells will burst 
within the range asked for, and 


Then 
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so, in fact, he would be wise to 
accept an inferior fuse, since he 
would thereby get four times as 
many shells, of which half would 
do what he wanted, and he would, 
therefore, double the rate of kill- 
ing. | need not say that | have 
the business; on 
one side | have left out the cost of 
the other parts of the shells, and on 


over-simplified 


the other, | have forgotten that the 
gunner has uncertainties of range 
to consider, so that his demand for 
a tenth of a second is more exact 
than he can justify for practical 
use. 


‘My example is intended to show 
that it is good business for the user 
and the maker of any article to get 
together before deciding the foler- 
ances of manufacture. The user 
may be inclined at first to feel that 
in doing this he is surrendering 
some of his freedom of choice, but 
if you will consider it closely you 
will see that this is not so. He 
does not have any real freedom of 
choice, since he must surely try to 
design the article so as to be as 
easy to make as possible. | may 
summarize this aspect of the mat- 
ter by saying that the user has in 
the past tended to demand that 
everything should be made for him 
as well as possible; but he ought 
to want everything made for him 
as badly as possible, or perhaps 
not quite that, but as badly as per- 
missible. It is in this aspect that 
statistical quality control especially 
gives the right information.” 


The user of a product should 
certainly not pay for any bette: 
quality than he needs. Closer 
tolerances, finer finish, better fit, 
more durability — all these, if they 
exceed what is economical from 
the purchaser's standpoint, make 
the product he buys more costly to 
him than it should be. Sometimes, 
as Darwin points out, the buyer of 
a product actually does not know 
what he should have. Sometimes 
the manufacturer, by means of edu- 
cation and discussion, can show 
the purchaser that the thing that 
is most economical for him (the 
manufacturer) is also economical 
for the user. If this cannot be 
done, it is certainly true that the 
manufacturer, by getting the de- 
sires of the purchaser or user ir 





concrete, definite form, gains high- 
ly valuable information for use in 
setting his own standards. In any 
case, the manufacturer has nothing 
to lose and much to gain by the 
type of consumer research that 
will enable him to produce his 


product intelligently and eco- 
nomically. 
Consumer research is usually 


undertaken by the Sales Depart- 
ment. Consequently, the Sales De- 
partment should have a primary 
place in any full-scale quality con- 
trol program. in the literature of 
quality control up to the present 
time, there has been too little dis- 
cussion of the Sales Department's 
role. Unless the factory knows, 
not only from the engineering, but 
also from the consumer standpoint, 
what objective quality characteris- 
tics its product should have, it can- 
decisions 


not make production 


with an eye to maximum ef- 
ficiency; and unless the inspection 
department also knows the why 
and wherefore of quality stand- 
ards, it cannot perform its function 
intelligently. Viewed in this light, 
the quality control department can 
moke its work the cornerstone of 
company planning. It can become 
the co-ordinator of sales, produc- 
tion and inspection, in the area 


where they infringe upon each 


other — the setting and maintain- 
ing of Management policy regard- 


ing product and process quality. 
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Society Of Quality Control 
Engineers In Michigan 


Extensive Program Planned 
For 1946 


Plans for an extensive program 
in 1946 were mapped out by W. S. 
Oliver, chairman of the Detroit 
Quality Control Society. 


Plans include an enlarged pro- 
gram throughout the state with 
sub-groups located at strategic 
points. These groups would be ir 
close touch with the parent organi- 
zation in Detroit, and it is hoped in 
this way to simplify the transpor- 
tation problem. Speakers will 
visit these sub-groups as well as 
the main group in Detroit. The 
first of these meetings is expected 
to be held in Battle Creek during 
the month of February. 


Other plans include a bi-monthly 
copy of INDUSTRIAL QUALITY CON- 
TROL to each member, thereby 
helping them keep in touch with 
modern developments in the field 
Speakers also are expected to be 
brought in periodically, and inter- 
group discussions are expected to 
keep up the at-home interests. 


Dates for meetings were set as 
follows: January 31, March 14, 
May 2, June 13, August 1, Sep- 
tember 12, October 24, December 
12, and January 10, 1947. All 
of these meetings will be held in 
the Rackham Memorial Building in 
Detroit. More details will be an- 
nounced later. 


Report of Annual Meeting 


The Detroit Quality Control En- 
gineers enjoyed their annual din- 
ner meeting at the Old Wayne Club 
in Detroit on the evening of Decem- 
ber 14. This meeting, as is the 
custom, was a combined business 
and social meeting open not only 
to the “Society” members but wives 
and sweethearts as well 


The meeting furnished an ideal 
opportunity to forget the head- 
aches of the times, and substitute 
for them pleasure, contentment, 
and friendship, both old and new 
The committee in charge arranged 
a fine meal and entertainment 
Numerous piano selections were 
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offered and Tommy Evans, favorite 
Detroit tenor, sang several popular 
solos and led in singing by the 
group. . 


Professor C. C. Craig, of the Uni- 
versity of Michigcn, enlightened the 
group on the history of Quality Con- 
trol, its status at present, and its 
prospects for the future. 


Results of the society's election 
were then given and found Walter 
S. Oliver of the United States Army 
Ordnance elected to the office of 
chairman; Russell C. Trombly of 
the Hoover Ball & Bearing Com- 
pany, vice chairman; |. E. R. Ben- 
son of Cadillac Motors, secretary; 
Joseph Gurski of Ford Motors, 
treasurer; and Clarence Kooistra of 
Hoover Ball & Bearing Company, 
and Robert Lainc of Reo Motor Car 
Company as Boa i Members. A 
feature of this ye. c's election was 
that it was carried out by mail, 
thereby giving all members a per- 
fect opportunity to express their 
choices even though unable to at- 
tend this meeting 


Detroit Progress 
New Course in Basic 
Quality Control 


The University of Michigan has 
announced a new condensed course 
for beginners in Quality Control. 
This course will cover approxi- 
mately the same material as was 
covered in the now well-known 
“Eight-day Course” although it is 
hoped to go beyond this scope in 
some respects. The course is spon- 
sored by the Extension Division of 
the University of Michigan and 
classes will meet weekly on 
Wednesday evenings in the Rack- 
ham Memorial Building in Detroit. 
Classes will start on March the 6th 
and will run for sixteen weeks. 
Fees for the course are expected to 
be approximately $15.00. A first 
course in college mathematics will 
be a prerequisite for the course. It 
is hoped in doing this to be able to 
speed up progress in the classroom 
Professor C. C. Craig of the Uni 
versity will be in charge. 








The University of Michigan at the 
present time is also offering, on the 
campus, an enlarged course in 
Quality Control. This course offers 
three hours of credit and is attract- 
ing interest especially in the De 
partment of Engineering. This en- 
larged course has a prerequisite 
of one year of calculus. 
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John V. Eller 
7555 Crandon Avenue 
Chicago 49, Illinois 


Stanley R. Grau 
67 South Vernon Lane 
Fort Thomas, Kentucky 


J. E. Hacke, Jr. 
P.O. Box 175 
Silver Spring, Maryland 


Ernest Irti 

A.ALF. 

Ellicott Square 
Buffalo 3, New York 


George C. Mulhauser 
396 Shepard 
Buffalo 17, New York 


Capt. R. J. Saunders 

SPOIM—Insp. 

Field Director of Ammunition Plants 
St. Louis, Missouri 


A. Whitelaw 
434 Kirk Avenue 
Syracuse 5, New York 








Midwest Quality Control Conference 


sponsored by 


Chicago Society For Quality Control . Chicago, Illinois 


illinois Society For Quality Control . Champaign, Illinois 


Indiana Society For Quality Control . LaFayette, Indiana 


Evanston, Illinois 





Northwestern Society For Quality Control . 


Society For Quality Control 


State University Of lowa Group . 


TUESDAY, MARCH 5 
9:00 A. M. — Registration — 


Mezzanine 


9:30 A. M. — Morning General 
Session 


Illinois Room — Mezzanine 
Presiding: Warren E. Jones, 


General Chairman, 
Midwest Quality Control 
ence 


Confer- 


WELCOME 


Leverett S. Lyon, 

Chief Executive Officer, 

The Chicago Association Of Com- 
merce 


SUBJECT: “A Complete 
Control Program” 


Quality 


Speaker: Joseph G. Manuele, 
Director Of Quality Control, 
Westinghouse Electric Corporation, 
East Pittsburgh, Pa. 


SUBJECT: “Industrial Statistics Looks 
At The Future” 

Spdoker: Paul Peach, 

Institute Of Statistics, 

North Carolina State College, 
Raleigh, N. C. 
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Tuesday and Wednesday 


March 5 and 6, 1946 


LaSalle Hotel 


Chicago, Illinois 


PROGRAM 


12:15 P. M. — Luncheon 


Reconversion Problems School — 


Grand Ballroom 


The Chicago Association Of Com- 
merce 


Guenther Baumgart, Manager 


SUBJECT: “Quality Control - 
A Management Tool” 


Speoker: M. Herbert Eisenhart, Pres. 
Bausch and Lomb Optical Co., 
Rochester, N. Y. 


2:00 P. M. — Afternoon General 


Session 
Illinois Room Mezzanine 
Presiding: Warren E. Jones 


SUBJECT: “The Relation Of The 
Quality Function To The Industrial 
Enterprise.” 

Speaker: J. M. Juran, 

Department Of Administrative En- 
gineering, 

New York University, 

University Heights, N. Y. 


SUBJECT: “Foundry Applications 
Of Quality Control” 


lowa City, lowa 


Speaker: A. E. R. Westman, Director, 


Ontario Research Foundation, 
Toronto, Ontario, Canada 


4:15 P. M. — 5:45 P. M. Recess 


Exhibits 


5:45 P. M. — 6:30 P. M. Cocktail 
Hour — Century Room — 19th Floor 


6:30 P. M. — Banquet 


Grand Ballroom — 19th. Floor 
Presiding: Warren E. Jones 


Toastmaster: Martin A. Brum- 


baugh, 


School Of Business Administration, 
University of Buffalo, 
Buffalo, N. Y. 


SUBJECT: “The Future Of Quality 
Control” 


Speaker: George D. Edwards, 
Director Of Quality Assurance 


Bell Telephone Laboratories, 
New York City, N. Y. 


Entertainment: Motorola Glee Club 
Galvin Manufacturing Corporation, 


Chicago, Illinois 
Bob Lotz — “Sophisticated Magic” 
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WEDNESDAY, MARCH 6 
9:00 A. M. CLINICS 


1. SUBJECT: “Some Principles Of 
Quality Control by Statistical Meth 
ods” 


Chairman: Lloyd A. Knowle: 
Department Of Mathematics 
State University of lowa 
lowa City, lowa 


2. SUBJECT: “An 
P-Charts”’ 


Chairman: Keith E. Ross 
Product Quality Division, General 
Electric Company, Fort Wayne, Ind 


Application Of 


3. SUBJECT: 


Organization” 


Chairman: Alfred L. Davis, Roches 
ter Institute of Technology, Roches 
ter, N. Y 


“The Quality Control 


4. SUBJECT: “Some Quality Con 
trol Methods For Short Runs and 
Job Shop Lots” 


Chairman: Ralph E 
Manager, New Products 
Photocolor Corporation 
City, N. Y. 


Wareham 
National 
New York 


5. SUBJECT: “Practical Application 
Of Quality Control At The John 
Deere Tractor Company 


Chairman: E L Fay 
spector, Deere and 
Waterloo, lowa 


Chief In 
Company 


10:15 A. M. CLINICS 


é. SUBJECT Demonstration And 
Construction Of Averages And 
Range Charts 


Chairman: Lloyd A 
Department Of Mathematics 
State University Of lowa 
lowa City, lowa 


K nowler, 


7 SUBJECT Tt f U sé Of Statist c 
In The Design Of Experiment: 


Chairman: Pau! Peach 


Institute Of Statistic North Caro 


lino State Colleae. Rale gt N. C 


8. SUBJECT How Quality Contro 


ls Introduced T T 


2p Management 
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Fred J. Halton, Jr 
Assistant To President, Deere and 
Company, Chicago, Illinois 


Chairman 


9. SUBJECT Methods For 
Selecting and Training Personne 
In Statistical Quality Control 
Chairman: Edward D 
Chief Inspector, 
Fansteel Metallurgical Corp 


Some 


Thompson 


North Chicago, Illinois 


10. SUBJECT Quality Control By 
Statistical Methods Applied To 
Straight Line Production 


Chairman E F Gibian Chief 
Industrial Engineer, Thompson Air 


craft Products Co., Cleveland, Ohio 


11:15 A. M. 12:15 P. M, Recess 
Exhibits 

12:15 P. M. Luncheon 

Grand Ballroom 19th. Floor 

Pres ding Warren E. Jones 


SUBJECT 


sults to Management 


Reporting Quality Re 
Speaker: Martin A. Brumbaugh, 
School Of Business Administration 


University of Buffalo, 
Buffalo, N. Y 


2:15 P. M. CLINICS 


1] SUBJECT Application Of 


Average: and Range Charts 


Chairmar Lloyd A 
Departme nt Or Mathematic:« 
vers ty Of lowa 


lowa 


K no wiler, 


State Ur 


lowa City 


12. SUBJECT The Application Of 
Statistical Method To The Inspec 


tion OF Porcelain Ename 
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Lester §S Kauffmar 
Director. Americar 
St. Louis, Mo 


( noirmoar 


Quality Contro 


Stove C€ 


13. SUBJECT Quality Control As 
App ed To The Mass Production Of 
Precision Ba Bear ngs 


Ch oirmoan C w Scott, Jr Ger era 
Supery sor Of Quality SKF Indu: 
trie nc., Philadelphia, Pa 


14. SUBJECT: 
IN P-Charting 


Chairman: Herbert J 
Quality Control Engineer, 


Special Techniques 
Sprengel 


General Electric Corporation 
Chicago, Illinois 


15. SUBJECT Quality Control In 
Processes Involving The Human 
Element 

Chairma: James M Ballowe 


Manager 
vision Depar tment 


Quality Inspection Di 


Aidens, Chicago, Illinois 


3:30 P.M. CLINICS 


Introduction To 


16. SUBJECT 
Fraction Defective Charts 
Chairman: Lloyd A. Knowler 
State University Of lowa 


lowa City, lowa 


17. SUBJECT 


coming Material 


Sampling Of In 


Chairman Lr. J. tl Shater ig 
USNR Inspector Of Naval Material 


Chicago, Illinois 


18 SUBJECT Quality Control 
f 


Farmall! Training Course 
Chairman: J. E. Rahn, Jr 

Specia Engineer For Quality Cor 
trol, Farmall Works 

International Harvester C« 


Rock Island, Illinois 


19. SUBJECT 
Contro! ln Radio Mar ufacture 


Statistical Quality 


Chairman Fred Tr 


whoridge 


Qua ty Contro Eng neer 

Sentinel Radio Corporatior 

Evanstor | re 

20. SUBJECT Qua ty Reporting 
Putting Inspectior Result Te 

W K 

Chairma Har ik. Ke } 

ginee '@) ditty ( trol 








Quality Control Engineers 
OF ROCHESTER 


SECOND ANNUAL 
QUALITY CONTROL CLINIC 


Tuesday, February 19, 1946 
at the 
Chamber of Commerce Bidg. 


55 St. 
12:15 p. m. — Luncheon. 


Speaker: 


Paul Street 


Myron J. Hayes, Vice-President and General Manager of the 


Camera Works and Hawk-Eye Works, Eastman Kodak Company. 


SUBJECT: 


“What Does Management Expect from Quality Control.” 


Presiding: Halsey H. Kent, Vice-President, Quality Control Engineers of 


Rochester. 


2:00 p. m.-4:30 p. m. — Quality Control Clinics. 


4:30 p. m.-6:00 p. m. — Recess — Gage Exhibifs. 


6:15 p. m. — Dinner. 


Greeting and Comment: Chairman of the Industrial Management Council. 


Speaker: Andrew I. 


Peterson, Director of Research, Victor Division, 


Radio Corporation of America, Harrison, N. J. 
SUBJECT: “Critical Needs in the Quality Control Profession.” 


Presiding: Alfred L. Davis, 


Rochester. 


President, 


Quality Control Engineers of 


CLINICS 


1. SUBJECT: “The Technique of In- 
stalling a Quality Control System” 
Chairman: Martin A. Brumbaugh, 
Professor, School of Business Ad- 
ministration, University of Buffalo, 
Buffalo, N. Y. 

Clinic designed to meet the needs 
of those wishing to introduce for 
the first time the principles of 
Quality Control into an industrial 
situation. 


2. SUBJECT: “Measurement Charts 
for Tool Wear” 

Chairman: Paul Peach, Industrial 
Statistician, North Carolina State 
College, Raleigh, N. C. 

This clinic will appeal to those al- 
ready engaged in Quality Control. 
A specific) use of control charts will 
be introduced and suggestions 
made ay to application of charts 
where tool wear is a major factor 
in the production process. 
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3. SUBJECT: “Keeping Up To Date 
in the Gaging Field” 

Chairman: Ralph Lilleberg, Gage 
Sales Manager, The Sheffield Com- 
pany, Dayton, Ohio 

The most recent developments in 
gaging practice and technique will 
be discussed. Additional emphasis 
will be placed on the role which 
gages can play in obtaining better 
control of production. 


4, SUBJECT: “Quality Control in 
the Chemical Industry” 
Chairman: Charles A. Bicking, 


Engineering Department, Hercules 
Powder Company, Wilmington, Del. 
This clinic will be devoted to ap- 
plications of Quality Control princi- 
ples to problems arising in the 
chemical industry. Specific sug- 
gestions will be made as to ap- 
plications in controlling chemical 
processes. 


5. SUBJECT: “Controlling Quality 
of Sub-Assemblies” 
Chairman: Alfred J. Winterhalter, 


Quality Manager, Colonial Radio 
Corporation, Buffalo, N. Y. 

A relatively new field of applica- 
tion for Quality Control principles 
Specific examples will be given of 
methods used in controlling quality 
at this stage of assembly. 


6. SUBJECT: “Increasing Your Ef- 
fectiveness Through the Use of 
Forms” 

Chairman: Richard Eisenhart, 


Divisional Chief Inspector, 

Bausch & Lomb Optical Company, 
Rochester, N. Y. 

The forms used in four different in- 
dustries will be exhibited. Repre- 
sentatives of these firms will dis- 
cuss the forms presented, their 
purpose and the values obtained 
through their use. 


7. SUBJECT: “How to Introduce 
Quality Control to Top Manage- 
ment” 

Chairman: Frederick J. 
Assistant to the President, 
Deere and Company, Chicago, Ill. 
This clinic will deal with specific 
ways in which Quality Control can 
be presented to Management, to 
insure their interest and support. 
Suggestions will be made concern- 
ing methods of reporting quality 
performance to Management. 


8. SUBJECT: “Quality Control Ap- 
plied to Job Shop Production” 
Chairman: Ralph E. Wareham, 
Manager, New Products, 

National Photocolor Corporation, 
New York City, formerly Director of 


Halton, 


Quality Control, General Electric 
Company. 
This clinic will deal specifically 


with the problems related to smoll 
quantity manufacture. 


9. SUBJECT: “Sequential Analysis” 
Chairman: A. R. Jackson, Quality 
Control Manager, Curtiss-Wright 
Corporation, Columbus, Ohio. 

The merits of existing sampling 
plans will be discussed with their 
applications. Special emphasis 
will be given to the newly develop- 
ed sequential plan and the values 
which can accrue through its use 
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10. SUBJECT: “Controlling Surface 
Quality” 

Chairman: M. P. O'Dell, Manager, 
Instrument Department, 

Brush Development Company, 
Cleveland, Ohio. 

This clinic will cover the new de- 
velopments in techniques used for 
measuring and controlling surface 
roughness. Suggestions wil! be 
made concerning means of estab- 
lishing standards for surface quali- 
ty. 
11. SUBJECT: “Quality Control in 
the Receiving Area” 

Chairman: Edward F. Guilford, 
Chief Inspector, 

Easy Washing Machine Company, 
Syracuse, N. Y. 

This clinic will point up the rela- 
tionships which exist between the 
Purchasing Department and the 
Quality Control Department. Meth- 
ods of recording and reporting in- 
spection data will be discussed. 
Emphasis will also be placed on the 
subject of establishing a vendor's 
quality level. 


MEETINGS 
QUALITY CONTROL ENGINEERS 
OF ROCHESTER 

The November meeting of the 
Quality Control Engineers of 
Rochester met at the Chamber of 
Commerce on November 20, 1945, 
with Louis E. Young, Quality Con- 
trol Division, Westinghouse Elec- 
tric Corp., Springfield, Massachu- 
setts as speaker. His subject was, 
“Charts to Allocate Responsibility 
for Quality,” and a very interesting 
meeting resulted. His charts were 
very complete and ably demon- 
strated the value of being able to 
fix the responsibility of quality 
where it belonged. The meeting 
was attended by two hundred and 
six members and guests. 

The December meeting of the 
Quality Control Engineers of 
Rochester was held at the Chamber 
of Commerce on December 17, 
1945. There were one hundred 
and seventy members and guests 
present. The meeting was ad- 
dressed by W. A. Bennett, Work’s 
Manager, English Needle and Fish- 
ing Tackle Co., Studiey, Warwick- 
shire, England and M. Milbourn, 
Physicist, Imperial Chemical Indus- 
tries, Metals Division, Birmingham, 
England. This proved to be a very 
interesting meeting as Mr. Bennett 
and Mr. Milbourn not only brought 
us up to,date on quality control as 
practiced in British Industry but 
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gave a very interesting account of 
industries’ experiences during the 
blitz of England. 

The sampling sub control group 
met at the Chamber of Commerce 
on December 12, 1945 with an 
attendance of forty-five. Three 
speakers representing Stromberg 
Carlson, Hawk-Eye Works-Eastman 
Kodak Company and Bausch and 
Lomb Optical Company presented 
some interesting data on how to set 
up a process average for sampling 
control. This group will meet every 
other month to discuss further de- 
velopments in the field of Quality 
Control by sampling methods. 


NOTES ON NOVEMBER MEETING 
WM. L. MYERS 

Captain E. C. Polidor, chief of the 
gage section, Rochester Ordnance 
District, was the speaker at the 
November 9 meeting of the Gage 
Control Group of the Quality Con- 
trol Engineers of Rochester. 

He expected to be discharged 
within a few weeks so gave us a 
review of his experience while as- 
signed to the gage section of the 
Rochester Ordnance District. He 
spoke on all phases of gaging, 
multi-check gages, bore, and thread 
gages. He spoke in particular of 
roli thread snap gages which he 
recommended. He explained their 
technique of producing a mold 
from thread ring gages so as to in- 
spect the thread section. Another 
thing he emphasized was that a 
gage received care in proportion to 
its finish. The gage with the best 
all around appearance received 
the most careful use. He also men- 
tioned that units of gages and 
measuring equipment needed to 
set up gage control units had been 
given to the University of Rochester, 
Syracuse University, and Cornell 
University from the Rochester Ord- 
nance District and that they were 
intended for the use of the indus- 
tries of their surrounding areas. He 
closed his talk with an offer of co- 
operation whenever possible be- 
tween the Rochester Ordnance Dis- 
trict and the industries located 
therein. 

We cannot pass up an oppor- 
tunity to compliment the Walz & 
Krenzer Social Club who was our 
host at its Recreation Building, 31 
Riverview Place. Mr. Cy T. Krenzer 
of Walz & Krenzer prepared a din- 
ner beyond reproach and he must 
be complimented on his ability as 


both a chef and host. 


PURDUE COURSE 

An _ intensive ten-day course, 
“Quality Control by Statistical Meth- 
ods,” will be given at Purdue Uni- 
versity, February 19 to March 1, 
Prof. Irving Burr announced today. 
The course is designed to train 
quality control supervisors, man- 
agers, industrial engineers, produc- 
tion engineers, design engineers, 
and persons in charge of specifica- 
tions for material how to apply 
modern scientific methods to in- 
spection in order to control the qual- 
ity of any product. 

The course will be similar to 
those given at a number of uni- 
versities under the auspices of the 
Office of Production Research and 
Development of the War Production 
Board, except that the Purdue 
course will devote more time to 
sequential analysis and will include 
correlation. 

Major topics for discussion by 
outstanding leaders in this field in 
clude: Statistical Tools and Con 
cepts, Frequency Table Averages 
and Variability, Control Charts for 
Measurements, Fraction Defective, 
and Number of Defects, Acceptance 
Sampling for both Measurements 
and Fraction Defective, and Cor 
relation. 

The teaching staff will include 
Edward M. Schrock, of the Aber 
deen, Maryland Proving Ground; 
Cecil C. Craig, of the University o’ 
Michigan at Ann Arbor; Mason E 
Westcott, Northwestern University 
Evanston, Ill.; and Professor Burr 
Special lectures will be given by 
Edwin G. Olds, Carnegie Institute 
of Technology, Pittsburgh; Carl G 
Schmid, Naval Ordnance Plant, 
Indianapolis, and A. J. Jackson, 
Curtiss-Wright Corporation, Colum 
bus, O. 

A one-day executives’ conference 
will be held Tuesday, February 19 
to acquaint top management with 
the aims and possibilities of a 
quality control program and to out 
line the procedure for the instal 
lation of such a program in their 
plants. The remainder of the 
course emphasizing practical ap 
plications of statistical quality con 
trol will be made up of daily class 
work, including lectures and labor 
atory sessions, with informal group 
meetings in the evenings 

Inquiries should be directed tc 
the Technical Extension Division, 
Purdue University, Lafayette, Indi- 
ana 
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SOCIETY REPORTS 


Indiana Society for Statistical 
Quality Control 


The following is a report of the 
meeting held December 11 at 
Indianapolis. 


The morning session was opened 
with a short business meeting, 
after which George West of P. R. 
Mallory Company explained his 
company’s experience in installing 
control charts on automatics. Lim- 
its set in from the specification 
limits according to Sealy’s “M” fac- 
tors were used. Five pieces were 
measured each half hour and aver- 
ages and ranges were recorded 
One operator tends four machines 
and one inspector carries on the 
control procedure for five ma- 
chines. Less essential dimensions 
which are not charted are inspected 
100% before the parts are stored 
in the crib. 


At the afternoon session W. J 
Schmeisser of Belden Manufactur 
ing Company reported the savings 
resulting from control of thickness 
of copper cable through weighing 
small samples. W. A. Shideler of 
Stewart Warner reported the re 
sults of training mancgement in 
control technique before introduc 
ing the technique in production 
areas. Dr. Irving Burr of Purdue 
University continued his explana 
tion of the use of correlation meth 
ods in industry. 


Ohio Quality Control Society 


The Society met January 11 at 
Case School of Applied Science to 
hear Ralph E. Wareham on “Some 
Quality Control Methods for Short 
Runs and Job Shop Lots.” The con 
trol problem of short runs differs 
from that of the continuous produc 
tion shop. The ordinary process 
control procedure should be shifted 
to equipment control and devices 
should be installed which will give 
quick determination of quality and 
simultaneously will warn speedily 
of loss of quality level. In most 
cases of short runs, patrol inspec 
tion is preferable to control charts 
An exception to this is the case of 
a product which is made repeated 
ly, but at intervals. A control chart 
of previous runs can be used to 
guide in setting up the current run 
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Newark Society for Statistical 
Quality Control 


The Regional Conference held 
at Princeton University, December 
5, was attended by 100 members 
of the four constituent Societies and 
about 50 visitors and guests. It is 
safe to say that everyone who at- 
tended would wish to have such 
regional meetings made a perma- 
nent part of the Societies’ pro- 
grams. 

Dr. Walter A. Shewhart spoke at 
the January 30 meeting on “The 


Future of Quality Control.” Dr. 
Paul Olmstead reported on the 
Present Status of the National 


Quality Control Society. 

We would call to your attention 
the next meeting on March 14, on 
“Quality Control in Penicillin.” Here 
is a field which offers the greatest 
challenge to the quality control 
man which we have encountered 
to date. 


Delaware Quality Control Society 


The January 7 meeting of the 
Society was devoted to the sub- 
ject “Comparing Two Groups of 
Data.” A panel discussion led by 
Dr. E. V. Lewis with the assistance 
of John R. Vincent and R. H 
Walsh, centered around the ques- 
tion of what changes in a produc 
tion record are significant, i.e. when 
shall a process be said to be pro- 
ducing at a new level? The use 
of statistical technique to show 
when a significant difference had 
occurred proved most instructive 
when applied to records provided 
by members. 


The Society for Quality Control, 
Northeastern Indiana 


This Society was founded as an 
outgrowth of several classes in 
Statistical Methods, instructed by 
Mr. Keith E. Ross, and sponsored 
by Purdue University. A desire for 
further knowledge and application 
of this work was expressed by a 
number of-the men in the classes 
As a result of this interest, a 
Society was founded on December 
5, 1945, after several informal 
gatherings. Twenty-five men, 
representatives of seven major in- 
dustries in Ft. Wayne, Indiana, 
were present at the organization 
meeting 


The following officers were 
elected: 
President, E. K. Hoppe, 
General Electric Company 
Vice President, D. H. Mills, 
Magnavox Company 
Secretary, H. B. Reynolds, 
General Electric Company 
Treasurer, Robert Harper, 
Farnsworth Radio & Television 
Counselor, Clay Orchard, 
Salisbury Axle 
Counselor, R. D. Long, 
International Harvester Company 
Tech. Advisor, Keith E. Ross, 
General Electric Company 
Publicity Director, E. J. Cade, 
General Electric Company 


Society of Quality Control 
Engineers of California 
The fallowing program was pre- 
sented at the December 6 dinner 
meeting in Los Angeles. 
Mr. V. D. Penland spoke on “In- 


dustrial Relation Factors.” He 
showed how certain _ statistical 
technics could be applied to 


measure supervisor performance in 
terms of absenteeism, requests for 
transfer, grievances, accidents, 
quality and quantity of output, 
tardiness, etc. Mr. Penland showed 
how 50 reports to executives could 
be equaled with a few charts there- 
by increasing the objectivity and 
assimilation of data. It also pro- 
vides a means of prediction. 

Mr. E. H. Baver spoke on “Budget 
Control.” He briefly explained the 
Lockheed Quality stamp system and 
the means it provides for gather- 
ing data. At first Mr. Baver used 
p charts but found the limits to be 
too narrow for large sample sizes. 
He is now using a chart employ- 
ing a shifting range. Mr. Bauer 
had some very interesting charts 
showing the relationship between 
inspection load and factory load. 
He also had some tables showing 


comparative ratings for various 
supervisors. 
Mr. Ralph A. Wood reviewed 


recent trends in quality control liter- 
ature. In brief, Mr. Wood forsees 
danger in the testimonial type of 
quality control articles. He suggests 
that we get back to fundamental 
publications in the field of Quality 
Control. Just as lawyers adhere 


to Blackstone or doctors adhere to 
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Gray's Anatomy, so should the 
quality control engineer adhere to 
Dr. Shewhart’s “Economic Control 
of Quality of Manufactured 
Product.” 

The Society of Quality Control 
Engineers of California is following 
the policy of publishing several 
monographs by its members during 
the year. The first of these is one 
by Mr. John M. Howell entitled 
“Statistical Quality Control — Some 
American Views on its Fundament- 
al Concepts.” 

Mr. William B. Rice was elected 
to serve as president of our group 
for the ensuing year and Dr. Ham- 
mer is vice-president, serving as 
program chairman. 


Chicago Society for Quality Control 
The Chicago Society for Quality 
Control held its January 9 meeting 
in the 42nd floor studio of the Civic 
Opera Building. Mr. Ralph Ware- 
ham, who is very well known in the 
field of quality control, discussed 
“Some Quality Control Methods for 
Short Runs and Job Shop Lots.” 
At the December meeting, Mr. 
Frank Palumbo of Galvin Manufac- 
turing Company discussed “Apply- 
ing Quality Control to Handy 
Talkies and Walky Talkies.” 


Philadelphia Quality Control 
Society 

The program committee has ar- 
ranged a well balanced and in- 
structive series of lectures for our 
current season. The attendance at 
each meeting has been very satis- 
factory in number and even more 
so in view of the active interest 
shown by those present and the 
accompanying membership ex- 
pansion. 

The program for the balance of 
the season is shown below. We 
welcome all who wish to attend our 
meetings held in Conwell Hall, 
Temple University. 

Jan. 18 Quality Control as Applied 
to Screw Machine Parts, 
W. R. Reeves, Part Fabri- 
cation Inspection and Test 
ing, Victor Division of 
RCA, Camden, New 
Jersey. 
Standardization of Per 
formance, W Edwards 
Deming, Adviser in Samp 
ling, Bureau of the 
Budget, Washington, D. C 
Mar. 15. Application of Statistcs to 
Variables in Woolen Pro 
duction, John Hintermaier 
Supervisor of Cloth Con- 


Feb. 15 
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trol, Forstmann Woolen 
Company, Passaic, New 
Jersey. 


Apr. 12 Run Theory Applied to 
Quality Control Problems, 
Frederick Mosteller, 
Mathematics Department, 
Princeton University 
Princeton, New Jersey. 

May 17 Application of the Control 
Chart Method to the Con- 
trol of Quality, John A. 
Jones, Division Superin- 
tendent of Quality Con- 
trol, Westinghouse Elec- 
tric Corporation, Lester, 
Pennsylvania. 


Syracuse Society for Industrial 
Quality Control 


Help! Help! 


Bio-Chemical Industry in the 
Syracuse Area is in need of infor- 
mation on Quality Control. It 
would be appreciated if anyone 
knowing of data involving quality 
control of chemical reactions, dis- 
tillation or allied processes would 
forward the information on the 
papers to Mr. J. B. Schrader (Secre- 
tary, Syracuse Society) Halcomb 
Works, Crucible Steel Company of 
America, Syracuse, New York. 

The Syracuse Society is planning 
a series of plant visits to give any 
possible help in methods of apply- 
ing Quality Conirol. The first will 
be a dinner and tour of a new plant 
in Syracuse. 

Mr. R. C. Coolbaugh, President 
of the Syracuse Society, recently 
gave a talk before the annual 
State Convention of the Purchasing 
Agents Association, held in Syra- 
cuse. His talk, “Commodity Evalu- 
ation by Quality Control Methods” 
was well received. 

A dinner meeting was held 
January 29 at Hotel Syracuse. Al- 
fred J. Winterhalter, Quality Man- 
ager, Colonial Radio Corporation, 
presented his experiences in “Es 
tablishing a Quality Control De- 
partment.” He emphasized the 
absolute necessity of securing co 
operation at both the operating 
and management levels, and il 
lustrated with actual cases the need 
for stressing the cost reduction 
phose of record keeping when 
dealing with top management 


lowa Society for Quality Control 
At the September 14-15 meet 
ng the Society for Quality Control 
State University of lowa Group 
Officers 


was formally organized 


elected were: President, Mr. E. L. 
Fay, Chief Inspector, John Deere 
Tractor Company; Vice President, 
Mr. J. M. Ballowe, Manager of In- 
spection, Aldens Chicago Mail Or- 
der Company; Secretary-Treasurer, 
Mr. A. J. Munson, Cost Yield Control 
Superintendent, Clinton Company; 
Directors, Professor Lloyd A. Know- 
ler, Department of Mathematics, 
University of lowa; Mr. R. W. Han 
na, Assistant Chief Inspector, Bar- 
ber-Colman Company; Mr. F. J 
Halton, Jr., Assistant to President, 
Deere and Company; Mr. R. C. Mil 
ler, Research Engineer, Elgin Na 
tional Watch Company. 


The program chairman for 1946 
is Mr. Wayne M. Biklen, Quality 
Control Engineer, W. A. Shaetfer 
Pen Company. Meetings are 
scheduled as follows: January 
25-26, in lowa City; March 5-6, in 
cooperation with Mid-West Quality 
Control Conference in Chicago; 
May 24-25; October 4-5; and De 
cember 6-7. 

The first day of the September 
meeting was devoted to demon 
strations and laboratory exercise: 
of acceptance sampling. The usual 
defects in 10 per cent sampling 
methods were observed. Various 
sampling tables were discussed and 
sequential analysis was introduced 
Mr. R. W. Hanna presented some 
interesting sequential techniques 

On the second day the subject 
“Quality Control — Farmall Training 
Course For Shop Supervisors” was 
discussed by Mr. J. E. Rahn, Specia! 
Engineer for Quality Control, Inter 
national Harvester Company ys 
paper was presented by Frank A 
Palumbo, Quality Control Engineer, 
Galvin Manufacturing Corporation 
concerning the use of control chart: 
in the manufacture of the Handie 
Talkie. Mr. H. J. Sprengel, Quality 
Control Department, General Ele« 
tric X-ray Corporation, made a re 
port concerning “Quality Control 
Applied to X-Ray Tube Manufac 
ture.” 

Mr. J. M. Ballowe, Quality In 
spection Department, Aldens Chi 
cago Mail Order 
sented the paper “How Will Qual 


Company, pre 


ty Control Reduce Costs?” at the 
Production Conference of the 
American Management Associa 
tion in Chicago last October. Mr 


Ballowe related his experiences and 
success with Quality Control in th: 
mail order business durir g the pre 


ceding twelve months 








SYNOPSIS OF DECEMBER 10, 1945 
MEETING 


This 
two ports 
the Houdaille Engineering Corpora 
tion took the platform for the first 
part of the session to tell the Society 
how quality control started at his 


divided into 
Kenneth Rosengren of 


meeting was 


plant and what was accomplished 
The first step taken was a thorough 
check of the records of the salvage 
department to obtain an accurate 
picture of the scrap produced dur 
ing the past months. This 
action confirmed the worst sus- 
picions--the fraction defective of 
the parts produced was much too 
high. A further investigation es 
tablished that only one out of four 
teen machines was capable of pro 
ducing parts of the fraction defect 
ive aimed at by the Quality De 
partment. A correction of this con 
dition would require a long term 
program involving the rebuilding 
and replacement of machines. How- 
ever, through cooperation of the 
foremen and the tool engineers, a 
quality control program 
launched which soon resulted in a 
reduction of scrap to one-half of 
its previous level 


few 


was 


This action re 
sulted in the savings of approxi 
mately $45 a day. Through the in 
formation obtained from the per- 
iodic measurement of samples of 
five pieces, the tool setters and tool 
engineers soon understood how the 
product varied in a _ predictable 
manner. The operators and tool 
setters learned the value of the 
proper setup to take full advantage 
of the tool wear cycle. The infor 
mation obtained was of great value 
to the tool engineers in aiding in 
the design of proper tools. Mr 
Rosengren promised to return to the 
platform at a later date when his 
quality control program becomes 
more completely established 


Martin A. Brumbaugh’s paper 
“Tool Wear Charts” presented dur 
ing the second part of the program 
developed further many points 
mentioned by Mr. Rosengren. Dr 
Brumbaugh stated the tool wear 
chart may be used if: 
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1) The machine is too good for 
the job 

2) Improvement of the process 
reduces the range. 

3) An assignable cause of var- 
iability (tool wear) is retained 
in the process 

Naturally if the control limits as 
computed from the data obtained 
off the machine are outside the 
specifications imits, even though 
good control is indicated, there is 
no room for the tool weor. Scrap 
is always being produced with the 
attendant requirement that all 
pieces be 100% inspected. Like- 
wise, if the control limits and the 
specification coincide, tool 
wear cannot be tolerated. The en- 
tire effort musi be expended to 
keep the machine “on the beam” if 
scrap is to be avoided. Where the 
control limits are inside the 
specifications limits, there is room 
for tool wear. To prepare the tool 
charts, the following steps 
were proposed: 


limits 


well 


weor 


1) Obtain a record of the ma- 
chine as quickly as possible 
trom measurement of 
(a) 10 or 12 samples taken 

periodically 
(b) the first 
duced 


50 pieces pro 


2) Compute R 
(a) If (a) above is used, R is 
obtained directiy from the 
data 
(b) If (b) above is used, com- 


pute «’ and get R from the 


relation Rd. a’ 
3) Test R 
(a) If R is not greater than d 
6 
(upper specification 
lower specification), the 


process is capable of pro- 
ducing 100% effective 
parts but there is no room 
for tool wear. 


(b) If R is not greater than d» 
12 
(upper specification—low- 
er specification), there is 
room for tool wear. 





Society Of Quality Control Engineers 
OF BUFFALO 


4) Set the control limits in from 
the specification limits 
(a) If (a) of 3 applies, use for 
control limits: 
(Upper specification 


A. R(V n—1) 
(Lower specification 
A, R( Vv n—1) 


o 


If (b) of 3 applies, then 
set the control limits by 
coming in 3 «’ from each 
specification limit. 





Report of the Nominating 
Committee 
Amendment | to the Constitution 
of the Society of Quality Control 
Engineers provides for the election 
each year of two members to the 
Executive Board. Each member is 
to serve a three year term. The 
nominating committee submitted 
the names of the following mem- 
bers: 
G. V. Herrold 
George Moore 
J. K. Polworth 
William Wells 
A ballot containing the above 
names together with an addressed 
stamped envelope was mailed to 
all members of the Society. The 
ballots must be returned by Feb- 
ruary 1, 1946. 


January Meeting 


The Institute of the Aeronautical 
Sciences invited members of the So 
ciety of Quality Control Engineers 
to be their guests at their meeting 
January 24, 1946. This meeting 
held at the Hotel Statler, heard 
Alfred Marchev, President of Re- 
public Aviation, Inc., speak on 
“Simplified Design for Low Cost 
Airplanes.” The meeting was of 
considerable interest to the mem- 
bers of the Society as many of the 
factors influencing the low cost pro- 
duction of aircraft are associated so 
intimately with the control of the 
quality of the various components 
and assemblies. The Society grate- 
fully acknowledges the invitation 
of the Institute of the Aeronautical 
Sciences to participate in their 
meeting. 


INDUSTRIAL QUALITY CONTROL 





SYLVANIA ELECTRIC 
PRODUCTS INC. 


A single system of Quality Con- 
trol methods and procedure has 
been established for those plants 
engaged in the manufacture of 
radio receiving tubes and located 
in the Massachusetts and Pennsyl- 
Control 


being maintained for each charac- 


vonia areas. charts are 
teristic of nearly all types of radio 
tubes manufactured in these plants. 
The use of control charts has in- 
creased very rapidly in the last 
three months until now they num- 
ber well over 800. These charts 
are used not only in connection 
with quality of the finished product 
but also with the quality of parts 
The result 
is that the Emporium Receiving Tube 


and processes as well. 


Plant has taken another step to- 
ward better statistical quality con- 
trol by transferring a portion of 
Acceptance Control directly to the 
manufacturing floor. For as many 
years as special acceptance mea- 
surements have been made, the 
time consumed in making the mea- 
surements, transmitting results and 
recommendations for future action 
has taken long. 
Therefore, the data were late in 


altogether too 


getting back to the production en- 
gineer where they could be used 
The meth- 
od used at present is to take 
the finished product 


to the best advantage. 


samples of 
hourly from the assembly line be- 
fore any routine inspections have 
been made so that it is possible to 
obtain a better picture of proces- 
sing. A prompt analysis of data 
has aided already in our ability to 
make correct decisions immediately 
thereby eliminating the possibility 
of manufacture of large quantities 
While it is 


difficult to predict all of the ad- 
vantages of the new procedure it 


of defecitve material. 


is believed that the present system 
will prove extremely helpful and 
beneficial and with this in mind 
plans are being made for its con- 


tinuous expansion. 
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CURRENT REFERENCE MATERIAL 


A page of each issue of the 
Journal is devoted to titles or brief 
reviews of articles on Statistical 
Quality Control appearing in cur- 
rent publications. Earlier issues of 
the Journal contained bibliogra- 
phies of materials published in for- 
mer years. The purpose was to pro- 
with a permanent 


vide readers 


reference list. 





BIBLIOGRAPHY 


BOLZ, R. W., “Statistical Control, 
the Yardstick of Performance,” Ma- 
chine Design, July 1945. 


CALDWELL, E., “What the Execu- 
tive Should Know About Quality 
Control,” Steel, July 30, 1945. 


DiPAOLA, P. P., “Statistical Quality 
Control Program; Curtiss-Wright,” 
Aero Digest, July 1, 1945. 


GURNEY, E. H., “Research and 
Quality Control of Materials,” The 
Tool Engineer, July 1945. 


JUPPENLATZ, J. W., “Controlling 
Quality of Steel Castings,” Iron 
Age, July 19, 1945. 


MANUELE, J., “Elementary Princi- 
ples of Controlling Quality of Pro- 
duct During Manufacturing,” Steel, 
June 11, 1945. 


MANUELE, J. and GOFFMAN, C., 
“Statistical Tools for Controlling 
Quality,” Electrical Engineering, 


(Transactions), July 1945. 


No Author, “Statistical Methods in 


Quality Control,” Electrical Engi- 
gineering, (Transactions), July 
1945. 


SCHUYLER, M., “Simple Diagrams 
Solve Problem of Thread Gage In- 
struction; Hub Industries Plant,” 
American Machinist, May 10, 1945. 


SWAN, A. W., 
for Qualitative 
tute of Mechanical 
Journal and Proceedings, 
1945 


Sampling Schemes 
Inspection,” Insti 
Engineering 
June 


TAYLOR, J. J.. “Statistical Methods 
Applied to Insulator Development 
and Manufacture, Electrical En 
gineering, (Transactions), July 1945 


DENNIS, A. E., “Quality Control by 
Statistical Methods,” Rayon, Aug- 
ust, 1945. 


EPSTEIN, B., “Statistical Control of 
Assemblies Eliminates Selective Fit- 
ting,” American Machinist, August 
30, 1945. 


FISHER, WILLIAM M., JR., “Quality 
Control in Service Work,” Gas, 
October 1945. 


HOBSON, L. S. and Others, “Appli- 
cation of Quality Control to Resist- 
ance Welding,” Electrical Engineer- 
ing, (Transactions), August 1945. 


HOLDEN, J., “Recorded Tests Prove 
Effective in Maintaining Welding 
Quality,” Lockheed Aircraft Corpo- 
ration, American Machinist, Sep- 
tember 27, 1945. 


MARCUSE, S., “Application of Con- 
trol Chart Method to the Testing 
and Marketing of Foods,” American 
Statistical Association Journal, 
June 1945. 


REINHARDT, H. and BENSON, E., 
“Using the Chart Method to Control 
Quality,” Sylvania Electric Products, 
Factory , Managernent, September 
1945. 


VILA, G. R. and GROSS, M. D., “Ap- 
plication of Statistical Methods to 
the Production of Synthetic Rub- 
ber,” Rubber Age, August 1945. 


WOODS, ROBERT C. and FUA, 
FREDERIC, “Continuous Gaging 
With XRay Micrometer,” Iron Age, 
November 29, 1945. 


NOTE 


Alfred Davis has resigned his 
Chief 
Ports at 


position as Inspector of 


Mechanical Bausch and 
Lomb Optical Company, Rochester, 
New York 


and supervisory appointment on 


to accept a teaching 
the faculty of Rochester Institute of 
Technology. Edward Close, former 
ly Assistant Chief inspector, has re 
ploced Mr 
Lomb 


Dovis at Bausch and 
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=~ , Federal Indicating Gages plus Quality Control Charts 
je Make Graphic what is happening at the Machine 





Indicating Gages and this Q. C. chart 
the data and mecns to keep 


under ntr 


ws 


The case history of the application illustrated above of Quality Con- 
trol by statistical methods, based on the accurate readings of the 
Federal Indicating Gage, shows the practical result of controlling a | 
critical dimension of our own product. 

A piece intrinsically difficult to turn, a dimension hard to maintain, 
and an out-of-round condition prohibited by assembly conditions. 
Rejects, rework and scrap ran high, unit hours low. Imperfections at 
this operation directly fostered inaccurate performance of the finished 
instrument 

After the introduction of Quality Control scrap figures dwindled by 
75%. Even greater satisfaction was gained from the even flow of 


| : 
| 3GAGING SYSTEMS 
MECHANICAL 


















homogeneously dimensioned pieces coming from this operation. 
With Quality Control and Federal Indicating Gages inaccuracies 
are discovered before they develop, operator interest increases, wasted 
time and material disappear and 
service to the ultimate user 
Write for the Federal Quality Control Primer, a simplified, practical 
way to apply Quality Control. 


FEDERAL PRODUCTS CORPORATION 


1144 EDDY STREET PROVIDENCE 1, R. 1. 


rextremely 


1 product is made that renders better 















ELECTRONIC 


Anextremely 





The Federal Quality Control Primer 
will be mailed to anyone interested 
in this new management tool. 


fast, sensitive 
instrument with 
a multitude of 








possibilities 
*Quality Control by Statistical Methods 
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